This review concluded that the evidence supported use of adjunctive modafinil for the safe treatment of depression and fatigue in patients with unipolar or bipolar depression. The evidence base was small, heterogeneous and of unclear quality. It was unclear how the results translated into clinical benefit. The limitations and uncertainties suggest that the authors' conclusions may not be reliable.
Study selection
Eligible studies were randomised controlled trials (RCTs) that compared the efficacy of adjunctive modafinil/armodafinil treatment versus placebo in adults (aged 18 to 65 years). Eligible participants had to have been diagnosed with unipolar (major depressive disorder) or bipolar depression according to DSM-IV, ICD-10 or other wellrecognised criteria. The outcome of interest was the effect of modafinil on depression severity at the final visit. Secondary outcomes included remission and response rates at final assessment (as defined in the review), early effects (at one week), effects on specific symptoms (sleepiness and fatigue) and safety and tolerability.
Included trials assessed modafinil 100 to 400 mg/day for six or eight weeks or armodafinil 150 mg/day for eight weeks. Additional treatments to modafinil/armodafinil included antidepressants or mood stabilizers with or without concomitant antidepressants. Baseline depression severity varied across trials (as reported in the review). Depression severity was assessed using the Hamilton Depression Rating Scale or Inventory of Depressive Symptomatology.
Two reviewers independently screened studies for inclusion.
Assessment of study quality
The authors did not state that they assessed trial quality but stated that trials had to be double blind.
Data extraction
Outcome data were extracted to calculate mean differences from baseline to the end of the study, or odds ratios (OR) along with their 95% confidence intervals. The authors did not state how many reviewers performed the data extraction.
Methods of synthesis
A DerSimonian-Laird random-effects model was used to pool outcome data to calculate standardised mean differences (Hedge's g) or pooled odds ratios, along with their 95% confidence intervals. Hedge's g with an effect size cut-off of 0.2 indicated a small treatment effect, 0.5 a medium treatment effect and 0.8 a large treatment effect. The number needed to treat (NNT) to avoid one event was calculated.
Statistical heterogeneity was assessed using the I² statistic. Subgroup analyses were performed by depression diagnosis. Sensitivity analysis was conducted where trials showed very different results.
Meta-regression was performed to assess the effects of diagnosis and baseline depression severity on treatment effect.
Results of the review
Six RCTs (910 patients, range 46 to 311) were included in the review. Depression severity: Modafinil treatment statistically significantly improved depression scores compared to placebo (Hedge's g -0.35, 95% CI -0.61 to -0.10; six RCTs). However, there was evidence of substantial statistical heterogeneity (I²=67%). Sensitivity analysis excluding one trial did not significantly alter the results, but did explain the statistical heterogeneity (I²=0%).
Subgroup analyses showed that modafinil improved depression scores in patients with unipolar depression but this was not quite statistically significant (Hedge's g -0.41, 95% CI -0.84 to 0.01; four RCTs). However, the improvement became statistically significant when the one trial that showed very different results was removed. Modafinil statistically significantly improved depression scores in patients with bipolar depression (Hedge's g -0.30, 95% CI -0.52 to -0.09; two RCTs).
Secondary outcomes: Modafinil statistically significantly increased rate of remission compared to placebo (OR 1.61, 95% CI 1.04 to 2.49; NNT 10; five RCTs; I²=32%). Response rates were similar between participants who received modafinil or placebo (five RCTs). Modafinil appeared to be generally safe and well tolerated. Modafinil had a statistically significant benefit on fatigue scores compared to placebo (Hedge's g -0.15, 95% CI -0.28 to -0.02; six RCTs) but had no significant effect on sleepiness.
Compared to placebo, modafinil had a statistically significant early treatment beneficial effect on total depression scores at one week (four RCTs) and on fatigue (two RCTs) and sleepiness (three RCTs). There were no differences between modafinil and placebo on sad mood scores (results were partly reported in the review).
Results for meta-regression analyses were reported in the review.
Authors' conclusions
The evidence supports the use of adjunctive modafinil for the safe treatment of depression and fatigue in patients with unipolar or bipolar depression.
CRD commentary
The review question and supporting inclusion criteria were clearly stated. The literature search was limited to two electronic databases and was restricted by language and publication status so potentially relevant evidence may have been missed. Study selection was performed in duplicate and this reduced potential for reviewer error and bias; it was unclear whether this was also the case for data extraction. The authors did not state that they assessed trial quality, other than all trials were double blinded.
There were clinical and methodological differences across trials in terms of inclusion criteria, modafinil/armodafinil doses and type of additional treatment. Treatment duration was short-term across all trials and sample sizes were small. Extraction of outcome data was not clearly reported but it appeared that appropriate methods were used to pool data and investigate statistical heterogeneity. The authors acknowledged the considerable heterogeneity between trials and that the addition of further trials may affect the results. It was unclear how much of the findings were the result of the additional modafinil/armodafinil or due to the primary treatments administered. It was unclear how the statistically significant results translated into clinical significance, given that the confidence intervals suggested that the effects were only just statistically significant.
The evidence base was small and had unclear methodological quality and significant variability in terms of patient and trial characteristics. Given the limitations and uncertainties surrounding the evidence, the authors' conclusions may not be reliable.
